Regulator of calcineurin 1-1L protects cardiomyocytes against hypoxia-induced apoptosis via mitophagy.
Mitochondrial dysfunction induced by myocardial ischemia is the primary cause of cardiac cell death. Specific removal of damaged mitochondria through mitophagy may be beneficial for cardiomyocyte protection against ischemia. Regulator of calcineurin 1-1L (Rcan1-1L) has been implicated in mitophagy induction in neurons. However, whether or not Rcan1-1L can evoke mitophagy in cardiomyocytes during hypoxia remains unknown. This study aims to investigate the effect of Rcan1-1L overexpression on cardiomyocytes during hypoxia and the possible underlying mechanism. The results of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay showed that Rcan1-1L overexpression inhibited cell growth under normoxic conditions, whereas Rcan1-1L overexpression significantly reversed the growth inhibition induced by hypoxia. The results of terminal deoxynucleotidyl transferase biotin-dUTP nick end-labeling assay showed that cell apoptosis induced by hypoxia was markedly reduced by Rcan1-1L overexpression. In addition, Rcan1-1L overexpression inhibited the expression of the proapoptotic protein Bcl-2-associated death promoter and increased that of the antiapoptotic protein Bcl-2. Rcan1-1L overexpression opened the mitochondrial permeability transition pore and decreased mitochondrial mass. Meanwhile, the release of reactive oxygen species from mitochondria was suppressed by Rcan1-1L. Autophagy flow activation represented by mammalian target of rapamycin inhibition and microtubule-associated protein light chain 3 (LC3) upregulation was also demonstrated. Compared with endoplasmic reticulum and Golgi apparatus protein markers, the mitochondrial protein marker translocase of outer mitochondrial membranes 20 (TOM20) was downregulated by Rcan1-1L overexpression. Moreover, Rcan1-1L increased mitophagy receptor Parkin translocation into mitochondria from cytosol. Additionally, the effect of Rcan1-1L on cell growth, cell apoptosis and mitochondria mass was blocked by Parkin expression silencing. Overall, these data suggest that Rcan1-1L protects cardiomyocytes from hypoxia-induced apoptosis by inducing mitophagy partly through Parkin. This study provided novel insights into the prevention and treatment of ischemic heart disease.